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ABSTRACT : PROBLEM TO BE SOLVED: To simplify a feeding structure, to decrease number of 
components and to enhance the assembling workability by adopting a structure for the 
antenna in a such a way that a feeding probe is integrated with antenna elements on a 
same plane so as to be coupled with a circular waveguide. 

SOLUTION: This antenna is provided with an antenna unit having antenna elements 41 , 
42 of a grating structure, a ground plane 7 placed closely to the antenna unit, and a 
feeding circuit that has a circular waveguide 5 placed in a nomfial direction of the antenna 
elements 41 , 42. Then grating cells in the vicinity of the circular waveguide 5 whose outer 
diameter is larger than that of the grating cell being the minimum unit of the grating 
structure are interleaved and the arrangement of the grating cells in the antenna elements 
41 , 42 is partly modified so as to structure feeding probes 41 A, 41 B, 42A, 42B arranged in 
the circular waveguide 5 to be integrated with the antenna elements 41 , 42 in a plane 
perpendicular to the circular waveguide 5. 
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i^SJ^^L-C4-l>m 1 <7)Tyr-^x^> y h&i;il2i7) 
ryri-xi/^yhi:, Bui^lll&^^ll20Ty■r-^x 
^><>'hiD^l2:n-^-5v'-K4^i^^i:2:^L'. line 

W.\Rt(W>2cr)7y7-tx.v^yht!^. Ml¥\imW^ 
z: ^it^i,Z L T SV 9 0 ^-ffiX \ ^ t ^^Ef ft. 
1 S.t^m2 <OT>'T:^x^^ y hiO 2ffl<^ir 

u-'fiminmtmsmnx\t'^m^zmmsx'^ 

:hxi^;>( y hgp-5i-ST/^2i^r>'r-f xi/^ y hgp^Ji-?: 

y-f:^x^>y^^^t. l^ilelllSt/S2c7)ryr:^ 
xi^^ y MP^iT) 2SiOl&«rn-7'3()^"lflfeflJ^?^ 

-^x^'^ y vmfW> 2 <^Ty T-^x^'P< y Mr l feiO^^ 
i£^tUci,iOT'S>0. filEmiat/ll2i0r>"r^x 

i-xU;>(yhRr/m2<^ryTi-:r.i^:>( y h^-^tL^ti 

yC'JgfiKL^i(0-C^)'5. B^^ieSlStXm2<^T>-x-^ 
xi/^ y Bl)i£R?g^«2:*'DH LTi:vH~9 0 



:hxu^ y ha55i-ai^^2iOT>'x-txU'^ y 
mi?\m-\^'^ "^'b^z LT 5V ^{3 9 0 Jg-fix/t^fv^-i: 

-y•C'Jgfi^LT^l.«^r>'T-^x^^y^l•^L. fr 

iemixz^ii2i7)ryx-txi/^ y hgE3i-<^2as7)j&ii 

a$-ti:S«3i:M:*»'^{t'^itTV>|,f|^l. 2. 3. 

4. 5Xiieim<^^=f-^^^Mry'fi-. 

^«cR«$-iSEL, m^^^-frm^z■m^%r'o-':r 
arEaLT'Sr-Sff^l. 2, 3. 4. SXiie^O 

[i«^Ji9] B«ieRJ^«5&^Bui^€ro-:?^* 

Lt'i'l>tia3Sl. 2, 3. 4. 5X^6ieili^?)^g1^^^ 
[000 13 

iS^ I. V ^{±i&SjERfiiS SiSRIliS^O 2 ar 
[0002] 

•Cti. ^^^8 - 2 6 5 0 4 2-tt'*aiilA*^'^ tT 
V^^ic7)*^'a5•S. CO^-^i0^ji^j2:ll2 6t^L, H 

i\t^Mm<7mimxhh^^y3yYWX'h 
0 . z<r>^m^^ yy^ui <r>i^m^zm-mw.m^^} -v 
Y7v^ • Tyx-^x^^>'M imimmM^y') 

■y KTU-'f • T>'T-^XW>'M 2*5^^ai5^5>-K¥ 

TP'-f •ryr-^x^^yM lA^iSM^ii. z<Dmi 
.y HTi^-f • ryrtxuj>< y h 1 1 izm^^^x 

KTW ■ Tyxi-xi^;<yM ico^fi^'^yKTS 
7*»^>c7)iS${i*¥iI^^it^^i£iijS^ffi/y V HTP 
>f ■ ryrr^xi^^yM 1. 1 2«OTl^iS$Ho 
tP/2fe'(tiSV^lS§H, (H, = Ho-P/2) b^£r, 

xti^. mmWimi^') -^vru^ ■ ry^i-^^u^y 
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/2tzim\'^'m^U2 (H2=Ho + P/2) t^roTV^ 

[ 0 0 0 3 ] -eit'fix<07it¥iiiisfflai^ssfiijs 

ffl^'J •/ vru^ • T:^r-txix-^y b 1 1 . 1 2<o«l 

3a:^[^(7)ESJlt/^*"[6]i^ffiS*^'-rii'fiimfc =5:1. 

[0 0 04] i^'J y]^7]^-7yTi-m(r)n 

2 7BSil3 2t;^-tc!:^t:, ^c0*&mrn-7'3 A, 
3B, 3 1 A, 3 IB, 3 2 A, 3 2B{±. ^<7)^E 

[00051 ia2 7 7^£112 9^Hi<7)/U-y 

HTlx-f • ryx^xw^ y h 1 lzni'^^M<^^'^^^ 
it. 2*0|51ill^-y;W2A. 2B$rffl^^-C^^7yb'T 
«7Sr1Gi$H^:. ^|iltty-7';W2A. 2BiD«cO- 
-y HrU'f ■ ryr-^xw^y h liOil&miifc: 
'?-fi^'iim-tl.i:i:i{'. Isitfi^^-7';W2A, 2 BO 
'C^^O«5 . SiJf*i0^^m7°n-y 3 A . 3 B tc^t 
mtlt\ X^i^i^mrv-7'3A . 3 B t L-CRB^iS 

*f 5i*ic3iffi$-fri.5£js**s>s, ^com. mm^-yfi' 

2A. 2Bi?)H«*i:/7yK^*K7i:c0^igg, frlSi'h 
[00 0 6] ttz. m3 0Jbmm3 2l,z^tXolZ. 7j< 

^yhi 1 . 1 2^z*^■rl.il&«o^^I{i:. 4*«orw 

^-r;P2 1A. 2 IB, 2 2A. 2 2BS:fflV^T^9 
yK^^7^Sji$-ti-, Plftfe^r-T'/l^a lA. 21BO 

^ y M 1 cr>^mAi,z. mmy-r)U2 2 a. 2 2 b<o 
^ y M 2<7)t^n.<^^z^ti^'timm-h ttuz.nn 

'r-y}V2 lA. 21B. 22A, 22 ^(^KM<r)%^ 
i.'hm<rmmk%y^-^^\A, 3 IB. 3 2 A. 

3 2Bi:«gii-i>*\ x{injg«}S«5i^fc:i^iirD- . 

T'BIA. BIB. 32A. 3 2 Bh LT3iai$-fr&*ej 
[0007] 



X\t. ll2 7J!jS12 9tC:5^-tJ:oC -ffic^l^mTn 
-y 3 A. 3 B*^7yx:^x^-^ y h 1 1 {i.S!ia5p°qt;^: 

oTv>5;^^:ibfc, asa^oJffiiQ-^. i^mrn-ys 

*^BS^iO^®7 y r-tcoii^ .030 3 2 13 

s^-fidi:. mioryr-^xu^yM ii:ii2or 
yx-^xy ^ y M 2 0 , ^fih(r>fz^<n)^ 
mrn-y(i2S. ft4*3i»iRJg^?S^50l*iai{3*¥A 

[0008] ^%mi. ±feiOj*rt^A, *&^rn-r 

¥\im^'^\zi^^-fmmtth ^ D > *&«^jt 

[00091 i^^<r>^<r)^(r)^W^Wj:^WMim 
[00 10] 

{mMt:mm-hfz^<^^f^^ htl^^^'^^'thtz^ 

Tyri-x^;><y^Sr^■fl.7yr•^J^-x•y hi:. 1^7 
y7^-^JL:i.y h(ci^fC¥fi=f3fiiSt^cffiECEM$ii 

fv!^Jl^#:'7)i5^7yK^^i:. HafS7yT-^xi^^y h 

miIliiSi:2:«i;c/i1§^^¥ffi7yr-fl3±>v^T. mW^ 

■b^-om^^ru-zfiiK Ioie7yrr^xix^yhi:iol 

3l^c7)i51^c?)tl^-t;W?rS51|i , Hufe7yri-xy^ 

LTV^S. ^fc, 1Si^-fe;l/S:^§l<c:i:CJ:07yT-^ 
xu^yh<?)*&^|gi:{SS?H'^^c^3t'{t^^-ri>*«. n 

[0011] }:^m=t-W^M7y'^'}^l>zii\^X. miiT 
yx:^i-•y^{i. :^Jl^^?r^fe#?^fi£Lt^rl>lll 
<?)7yT■^x^^ y h Jtt>'ll2<7)7yr-^x^;.< y h 
ffiSlli&t^®2£D7yT-^xw^yho^(z:fr« 

•rSS^-h*^^fti:S'^t. Buia^lJtl/^B2i07y 
r^xi^^yh)!/*, ■i«ISRJ^^^^4"C<LT5vH3 
QO^t^i-CV^S^K-^-c'iam^ii. Hl|fe^l5.l^'^2i0 
7y r-tx 1^^ yV(r>2 mcn>^9.yu-:rtimtlVi^ 

[00121 W'Ai. Bui£7yr-^J^-"y hJi, ^1 

7 y f-r^x u> y b gu^ai/^ 2 o7 y x-^x p< y h 
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[00 13] 1>ii£Ty-f-^i--y bti. f^K^ryri- 
x]^^yhRlfm2<r)TyTi-:^\^^y^ii^-^^^ 

iSP3?^^t2:4"W3LTi:vH::9 OitWilEai: L 

[00 14] B>)ieryT^^--y h{±. ml^oTyT-^ 

X w y hRlXm 2 or -tx w y h fr-eii'f iim 

T'j^^ L/L' 1, (7)X'h 0 . mffem 1 m/m 2 or yx-tx 

l/^y h*^ •ifil£R}g^l=S:'^''WiLTi:i.^l39 0;S 

■mx><^«.4t^.TEa$ix, fif£iiia.i^'^2coryT 
■^xl✓^ yhcr)2^(Of^rn-y't^mtSPiJ^&^<^ 

[0 0 1 5] fiEryTi-J^x.y hii. mKTiTyTi- 
xi/^ >' bsp^isiix^ 2<:^r yr-txu^ y hU^iM 
iSP3?^»^^4"C^t::tri:vMc9 OS-m3t4mh<(r 

I. J; ^ m tsc^oi^- ^4^^^^on-ffi^3&«^^^•:?- 
yt'fl^^tT:5^l>a^ryr:^x^^y^*•:g■L, Buia 
m 1 Jlt^^ 2 «r y x:^xl^ p{ y hgp^c?) 2 M^o^^r 

[0 0 1 61 1^^, wiEmmmfs^zmsi^^^-y 

[0 0 17] B>iifi^^5yK¥^2rSjlt^m 

^x. mPiimi^tm^^jh^^:k^^-'m.mwo 
[ 0 0 1 8 ] $ <^ t^. mmj^^^^s^'^^- 

[00 19] 

yr:^^o|IM^7)J^®$•^^::^a&^ti^^BB-r?> . 

[ 0 0 2 0 ] ti". m^(ommirmM(om^Mizx^wi 

II. 03 3^fflv^T. J&«7'o-:/^*7yr^x^^y 
[0021] CIO i o^j:m^^-^ni>ztlfzMz^^.t 



IS^ISitar^Tyx-^Xl^^ y M 1 Sl^ 1 2 tlfctt 

l.^s^^8Jioft/J^m^^•fe/^t'^>§^&^-t/n Ob, 
m^Lx\^h^iik'mTy^'txt\i. •eoig^;i' 

1 0<?)J^ii::i*'J^^l'-7*ry7't*^ii!'-"#fil=;=5:-' 
Ti30. ^<ry^S\,t^2^<^\^^^zti:'>X^^h. f 
O:^:^j^o;i.— rr yx:>-c-s>i>f&^-fe;i^ i o*»>y*' 

I.. 

[0 02 2]ta!oT. COi o^rTyf-fxu^yhl 
1 SZ/ 1 2 0^§i^-t;^ 1 0 Offi^ijO 1 1 T'ii . H 3 3 [Z 

o¥i^%\^tzMz^ #Ty-f-^xu;< y h«4"t^lcn}^ 

5 ^ie*r I. c: i: =5rv^ . 
[ 0 0 2 3 ] ^ ^ T\ *^BJ-C{i , RJ^iSW 5 5rEa 
•r ■I.TyT-fxi^p< y b ^'t^m^^Wr'^JV 1 0 SrRj^ 

[ 0 0 2 4 1 H 1 S.t/11 2 \iiFW^<^y^^^£^^^'^ 
tm 1 O^iSom^T'S) S . Cl^i i?>Ollti : 1, -^T , 4 0 

{jryTr»-x->!' hX'h'o. mi^<r>hi>ii 

p< y h 4 1 J: . nmcot^mm^n-Mw^mm^'v -v 

Y7V^ ■ Ty7-^xl/^yh4 2i:*Wt. ±WMW- 

oy^^vy\^^WLl^znL^mzT&^LX. t-^-om^j: 

(l^«ffl^nff^?^ 5 LTSi'^lc 9 o^m 

Mtsti, #ry7':^x^-;<y^^o^&?~b;n 0 

ii^/U -y HTl^-f • ryT^-^-xi/^y h 4 1 tSil 
H^/'J -y KTW-f • Tyxi-xix^yh4 20RJg 

5 srieii-s ^''H^jfiiiotgi^-byi. 1 0 in^rn^ 

'ts tm.^^h-^tixi^wm^mmhi^%ry3'-:f 
4 1 A. 4 IB (ry7^-fxp^yh4 iffl) . 

n--/42A, 42B (ryr-fXP;<y h 4 2ffl) O 
P^^^fL-f iir yr-^x^;>{ y h iiim-Srtt'R?^^ 

[00251 m2\,zjr<ti^ a -y KTv-f • ry 

r^hxi/ ;< y M 1 , 12 o4"D#i£*riil)S^^rf6]{:: 

IE* $ fitz p]mi^ 5 {iit®:?' 7 y 7 o-tm*^ 

^>i^ji/7yK¥®72fclX#ryr:^xix^yh 1 1 , 
1 2$rS®L, *|J§a56{iHl;TV^^*»\ M^ro-y 
41A, 41B. 42A. A2Bi^fHzWM^-tlti 
l^<7) {^V^tsfzi^<^) Sji7X5 alrWtTV^I). R^ 
^^5t::^tfCa^®F*3CiEa§iT/wl^€rQ-r4 
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lA. 4 IB, 4 2 A, 4 2B(i:#m5i?\5a*»^>njg 

zx\ ^pr^^-rj^mrn-y4 1 A, 4 1 Btipjj^^ 

f)ii:^±tffi:^^>i^^^-r^irn-y4 2 a, 4 2 b 

[ 0 0 2 6 ] ^rfc . mMm^^m&msizmm'f^mm- 
lith <o tc. Pimm^ww 5 1 a . 4 1 

B, 4 2 A. 4 2Bi0idaClSt'^fJt> ll^RJ^^ 
WcOi!'^'5r< i>-1f<7)^mmizmrv-^A 1 A. 

4 IB, 4 2 A, 4 2Bm^mATimtm^t:m^ 
[ 0 0 2 7 ] ciio^ 1 comkmrnizxtiif. ^K¥&t/^ 

4 2i^RJ^^i!SW 5 ^lEBI-Stf 'i:^^iO*gi=4t/U 1 0 

X\ ^-r^r-^xVyO-hcolS^-byH 0 i 0 iJ'l-S*^' 

T, 7K¥ii«£ffl:?^U -y h'TI^'f • Ty-r-txu^y h4 
1 t3Si&l|rD-7'4 1 A, 4 1 B^-5■i^i:ll-ffll*1^7)- 
*tfJi^:^^-rJ:9^:?^^■r-l.i:i:i^::. mmM^m^v 
■/YTV^ . ryx-^XU^>'h4 2tif&^Tn-7'4 

2 A, 4 2B^^fitm-'mn<^~v?mikt:ti:'riio^z 

4 1 A. 4 IB. 4 2A, A 2Bii^i&^^ht\^o1^m 
^j:t2Wk(m^^^&^mthitiiil>Z. 2^, ti-4*0 

[ 0 0 2 8 ] =5rfc. mi omS<^?^^i;fcV^T. m^t^ 

(OMii?^mmmiz-:>x^xiim2(7)mm<7)jmiM(om^M 

[ 0 0 2 9 ] @ 3 jbmm 6 {i*^H3<7)m 2 (r>mm<r)im 

^S^L. ia3{±r>'T^-:hi->yh^, ll4(i^f!^WilB& 

C:(7)m2i7)glMo?^HIt*t5^^T. ryr-^^-vh 

LTtR-J^Olfri^liitSrif 1 'mf^2(7)^WMW 
coryr^hxU^i^hS 1. 5 2^^t. 'en^>2titO 

^isix^2r:^-f-^xu'^:/h5 1. 5 2<?)iBIt:i^fe 

iE2lifcOTyrt-xi.^xyh5 1 . 52*^ Si/^tcRJg 

mm 5 ^4"Wc 9 oj^-riiTv^§:im'c^iiea t . 



■mji<z-^itLtzi:><r)X'hh . -eLT. fife2t5ccory 
-f:^x^'^y^51, 5 2c02fflc7)j^mro-:r5 l 
A, 5 IB, 5 2 A. 5 2'Qis^¥ll^m^5(7mHzm. 

[003 0] E5Jll/^116HS^-ri3{3. RJ^^jS^B 
(±l^mro-y5 1 A, 5 IB, 5 2A. 52^<rMW. 

m.xm\^fixi5 0 s mmm 5 co*#iigp^j- 5 - 
1 mm&m5-2mmm\zttk^u^^s 1 

A. 5 IB, 5 2 A. 5 2hi)mimx:mtfhmn5 

htm^^fixx-^h. 

[ 0 0 3 1 ] Mot , ^^yyY'miimmzmM 
Wizm 5 iO*0 < ry^^::t-~ «•/ h 5 0 SrEE I. 

Fii^m 5 <7):^imm 5- it ^^m^^ 5 - 2 1 
tx\ ^m^^mm&x'^ h , ^fc. Rj^is^t 

5 co^mm^^ 5-2 (0P^^<^^ § tiBg 4 ^i-co 1 is^-e 
[ 0 0 3 2 ] 'Srfc, CiOlg2^D||MOJ^®T'UiBJ$r€B& 

t Jtas^i-o^ifiiKiM^ itim 1 commmm t mmxh 
I.. 

[0033] ::om2 0|lit<?5?^.^<^^. r>'-r:hi 

xmm uz ^-m<^^mmt:i^m 1 rt/^ 2 <t>± 

E^*cOT yr xP ^ y h 5 l . 5 2 l-ffi^^i^-li-l. 

^5$•ry7"-^i-'y F 5 OSrEM^Sfi^f^fN-l. 

i: #^lz«-r yr-fxi^^ y h i: ll-iBi*i-C'-ft 
iOT&«rn-r5 lA, 51B, 52A, 52B$:^ 

[0034] |17&l^l28ti3ts:5|HJc7)|g3O^li|i0?^® 
$:^L, 07{4Ty■f■^i-•y bS", il8{4^*eUlllB& 

msr^^LTi/^s, :L<n^s<rmm<mmx\t. ry^ 

h 5 5li, lu3it/cm2iO||Mi7))^®t-{4S']^ 

co^sit^z^^x^^^m 1 5.1/^2 ^o^JS^*oryr-^ ■ 

xk^yhj&J. S\,HwRJ^j^5Sr4"W;9 0^-m 

Ti^s4feli-C'-*|ctw?gfi£$ti/c 1 tsc^^^t-^ryr-^xu 
^yh5 6^*LTui.. -^^O, ^-^ryx■^x^'^ 

as, ^22L) ^^micoTy7-t:i^i^^yhU^s 
1 mm 2 £7)7 yr-^x^^ y h ss^ 6 2 Srifien?^ 

^S^Sr W::tTi:v^t39 Offi-Wi^^t^rl* J: 

ii^t'J>l.. ^LT, miRX/m2(r>7yTi-3L]^^y 
hmei. 6 2i7)2Si0if&«ra-7'6 1A, 61 

B. 6 2 A. e2Bmmm5mnizw:^mx' 
missjmm^i: ix^-mni>zmfSi^ixx\>^h. 

[ 0 0 3 5 ] j^rfc. zcomscommmmxmmm 
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[0036] z<of^s<7mf^<rmmc^'^. ry-fta 

A, 6 1 B . 6 2 A, 6 2 Bi)^^^izm-m±lZ&St 

[0037] m^Tfsm 1 4 {i:2is:^Bj«om4 mM<m 

m20r>T-^xp^yf7 1 . 722:^LTiD0.^ 
ISt^'H 2 cor yT:^x^ j^O-h? 1, 72*^\ i:i^{:r 
R^^g^5*•4"Wz9 0K■mTV^*4t1S•CJ^«, 12 
aSiiTV^l.. -?-fC, 2-:><^TyT'^xi^^yV7 

1, 7 202ai7)»&Crn— 7^7 1 A, 7 IB, 7 2 
A , 7 2 B mmW^'^ 5 

^rj^i: LT^ryT:^x^;<>'^7 1 , 7 2t-*{l 

[00 38] m\ iTiMMl 2tc5^-fi3C. r:^r-t 
jL- -y h 7 0^D4"I:^l?^-{4R?f^^W5^DEax^-X 
tfc-i3]::J:aJ7 4*^?gfii<:$iiTfc 0 . CliiCi 0 . 
«-$&STa-7"7 lA. 7 IB, 7 2A. 7 2B*>'#« 
fc«$ti^7 ;UA7 3±t::fiim.J: 0 tJSroTV^ 

-PiO. ^l&«rP-7'7 1 A, 7 1 B, 7 2 A, 
7 2 B3&«ll3eimT-Ri5#jS«5c04"i:^(Cl6l{t-C-etl.-f 
tm^Lfzm±ts:hi:oi>z-mix. #r>r-^x^^ 
y h 7 1 . 7 2 1 |5l-ffirtT-f4:ffiji t ^ L^#$&«r 
a-:^7 1A, 7 IB. 7 2 A. 7 2 B*^#^>tL-&. <I 

<7)l^:^mfflt3#^«Tn-r7 1 A, 7 IB, 7 
2A. 1 2h7:mM^-t^tc>sboymM.'jl5 a^^m^Ltz 

i,<oTS>tiiix <.7^)VM.i smm'&.^mm Lxm 

140*n<=S^1irn-y7 lA, 71B. 7 2 a. 7 

2 B ^ 5 rticn t ao^jtt^) h . 

[ 0 0 3 9 ] ^ii, ^«m4 i7)||J£c7)?^.^'ClSHH?rl^ 

[0 0 4 0] z<r>mAffmm(^m.<n^'^. ryT-f:>- 
b 7 0{i, -s.\^\zn-^^(7y)^wmw:>'^\<^ 

ryy-i-^l^^yhl lRX/m2<r)7yTi-':t.\y?<yh 
7 2 5:^7 ^ /l^A 7 3 O^SC^il-f fl^SS«JVs*^ 

[004 1] 11 5:j^m^i 7\i-^^m(n^5<^mM<7) 



ti^4<5^}|iOJ^S.{^*L7try-r-?-^- y b 7 OSrffl 
ifgO^^,-Ci4. 5 {4T yxi-JLX -y h 7 0 O 

5-1 fc^Jgiias^s - 2 i?)^fi|3i®fc:r yx-^^- -y 

h7 0O^I&€rn-y7 1 A. 7 IB. 7 2 A. 7 2 
Bi:0^rlH]3g1-S/i46<D^:gP5c (jig55bi:R 

[0042] ts^oT. SI 7i7)in<3^m^«oR?PlJS 
« 5 JfiSfcr y ■r■^JL- 7 1-70 t , 

^mimw."^ 5 5 - 1 1 n^fffiiSE^ 5-2 

i:T'Tyr-^i-v^7 0^•fe^tf;fct^ f&mislSS^fS 

#icti^-c' § § . . mm^'^ 5 c7)^4i(iiP:a- 5 - 
2<7^^m<^^^\mA^<7)i^^x'h*). -eo^sffie 

•y V 7 0<7)4"C^gfl:-l3JX^^^{t^>'^%^t:{4s R?^ 
5 CO*ft»«- 5 - 1 i: l^^ffllliJ^}- 5 - 2 i7)^lc 

[ 0 0 4 3 ] =&fc . i 5 cOHIgiO^^e-C'UJBJar^TiS 

mmxht. 

[ 0 0 4 4 ] 0 1 SMfM 1 9 ti^^BJcoH 6 O^SfiiO 

x^jL--y hsoji, frffi (^) ^zmmmmzx 

^:)±WM^J^9-yX' 1 oTy■r:^x^^ y h ^WM. 

m^Ltz'y-Y mmw t txcotmy a s 3 ^ 2 
immb. :s.^^izmmfS5i^"C^z9om-nix\^ 

oryx:^x^-;<y^8 1 . 8 2o2ffic7)^mrD-7' 

8 1 A, 8 IB, 8 2 A. 8 2 B j&TO^jS'g 5 <7)l=f^ 
[0045] =5:43. il<7)||6^|IIS^ST«2:^B& 

[0046] :L(rm> 6 coniti^j^.^tz ifiJf . ik< 
07-f;l^A8 32-2tSc^EgrixifJ:<. Ty-f^^x 

y h 1. 7 ^ ^I'A 8 3 cOiS5tA WC'?) S . 
[0047] 12 0 J:;M02 1 \t%Wfm%l<r>%W^ 
J^MSrS^L, 12 0{4ryx:^^-v^^. 12 1(4^ 

^eiflSB&if^ar^^-r. ^<r>'mi(n-m.<mm.<^Tyi'^ 

SO'? coQ]SI^(C i h^W^f^S -y\.zti '>X\^h%\ 
XlX||2^0TyT:^x^^y^*^ SVMcRJ^SiSl^lr 
*'DC9 Og-mTV->S^fc^T'-{^Jfc ^ilJ'c 1 OCD^m 
^9 -y<rm.-^r yx-fxu>(yh86t'5rr>T<'^ 

o^o. it^ry-f-^xix^yhseii. m^tn 

-?g«co*S^mjt^5tom 1 c7)r yr-^xi^^ y hgPii- 

9 iaLf||2<7)ryx:^xp^yha}J-9 2 2:l«IEnfg 



(7) 



^tBa^l 0-2 7093 5 



j<yhU»9 1, 9 2c7)2ffl<7)$&€rD-y9 lA. 9 
IB. 9 2 A. 9 2B3iTO^l=5iO«l*ltCii:m^ 

[0 048] ^t>. z<r)m7<r>ms&<mwx'm.m'm 

JL^ >y ^ 8 5 1 r^i'.)?!!** 7 Y A 9 3 ±0 1 ffl<7)^Ji 

;>(yhtn oft^t^r b i,zmi . '^'^ru-yg i a , 

9 IB, 9 2 A. 9 2Bf}-^-^iZ^-m±iZ&mthfi. 

[ 0 0 5 0 ] 02 2.7b^02 5it^^<r>m8(mn(r> 

fcv^T. 02 2<7)j: '3 ^zm^'ssimmmx D /7 
(A) ii^^yy\iw-WL7 mmmmstmrntmai 

X\^htmiiilX^^^j:\>^^'k. PIl (B) iii/^yH^ 
iK7 2rg3iL$^^2§^aifC^P L-Ci.^l>^^T$>l., 

-e^OgBP^BtiiWL-S^^ yy-GX-^f^t^b i.X<7)Wtm 
^:n^m^mi^PiU9 5m\PiWM^tlXu:h, m 

iZ7T;ltzTy7'i':^--/hS5im^t:%^, 112 3:^ 
Mll2 5<^*0<-5-<O2iffl«Di^«rn-y91A. 9 1 
B, 9 2 A. 9 2B*5P9J^^5i:^S^*P3«e9 5 

{f, #if^irn-r9 1 A. 9 IB. 9 2A. 9 2B{i 

^^yrGrMlxFim^m'S5<r)^^lzmi^h. P3 

[ 0 0 5 1 ] :i(r>^scr)mmmx'mmim 
itzmmmum^Ltim i mm<^Tmt mmx-h 

[0052] :i(r>^s<^mk<mw>zi.ix\£. ?mm. 

vm(r)^'b^'rt<r>Wii±^^x^x^h^ . im!m<m 

[ 0 0 5 3 ] 032il>'04Cl2lS^«^Tyr-ta~ 
yY. 07&Uf|18tll*<7)r>'r-hjL-.y h, ia9& 

tXn 1 0 (c0^<7)r y-T^-^-^L- •/ h , 11 1 sai/s i 9 
tzHs^oryf-tJL- V h . 112 oai/112 1 



m^z5r.Uz^nM^<r)m^^^^'^^X-h'0 . #IISico 

[0054] vj±:m!in<^^m<^im'i>z-o\^xmmLx 
%fzif. :i^w^\tzix\.zm'^^iih^tt£<n-m.<7ni 

WM\>zmmx'hb o . 

[0055] 

±WM^(^Ty'fi-:^V)i y V r >-r:^^-•y 

'^t^-yi(kWemf^Wittzmmzii\^x. mi^^^ 

^mtryi-f-jzvyi yvh n-Mf^x-^tih-^^iiZ 

»:=5r^. i:<{3. ^^l.2^<^fiS?:ji^fft*?t 
tttz. 2€. H-42jsK7)J&^rn-7'3&^4gJgi:¥®Tyx 

[0®c7)S#'5rljiBB] 

[an *^%Hatcisstg^«¥®ry-f:^i7)S2[c^fi&Sr 

[02] nmmmmmx'hh. 
{m3\t-^^<^w.2<7ym^<mmx'h'>xryTirzL 

- -y b m<o^^miX'h h . 

[114] |^t:<m2<Oll*fiOJ^HI<Oi{B&iiffi0T*S. 
[ ® 5 ] PI t < IS 2 i^||*6^BJS^I^1tliKSP^i^^)!l 

[116] Rffmnx'^s, 

[ us ] isi t < ^ 3 onsioj^^omB&ss® ii-cib h , 
[n 9 ] *iiBBo^4 ionMiojg.^T'ib^ t ryTtzj. 
--^vm<^^^^X'hh, 

[0 1 0 ] PIl: < ^4 cO^tfOJ^^tfOitB&fflSliETj) 
[nil] IS40^J|<7)ff^Stcfc{tl.ri^r-ti-'/ h 

[01 2] m\:.<mmmx'hh. 
[ 0 1 3 3 R t < %^mmzm h vmmm<nmm 
^<mmx'h^, 

[014] n]:,<i^m'^m^m'tmmwL'wm><r> 
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[01 5'i^m<om5ffmn<^BTh':>xi^iim 

cm 6] n'Simm-chh, 

mis] 6 comt^(^MX'h -oxryri- 

[02 1] Ilt<ll7c7)^iOjgSc7)itB&lI!iaa0T'<b 

[02 2] *f&BHiO^SO^lfSi^?^®.'CS>-5T, 

X\<^h ^(TiWL^W^X'h h . 
[02 3] |S|l:<7>'■f-^^-•y b4>ife^Oi^[lI8&g5 

ii'iOV®0T'$)^. 

[02 4] ^t<mmwwm/Mzn]^Lx^^ht^ 
i^-mMMM'mm.-^^-f'ifmm^mx'h i> . 

[02 5 ] ^ t< 7:^T•^^-•y h+ifeSP&t^fR?^^ 

«Oj^«lIlK§I5#«OMS0-C$> I. . 
[02 6 ] il^'m-'m7>T^<7yWmt^7F^Pt^WrQ 

[02 7] t^c7)i&^*i:¥fflr>'7^-^<7) 1 m(r)7yri' 

C 0 2 8 ] |5l t < ]E8[i®0-e$> S . 

[02 9] n\^<nm^mznth^n.ru-:r<m 

[03 0 ] ^^*c7)^&i^:t^^M7yx-^^2^i(0Ty■T-^ 

[03 1 ] mt<im^x'hh. 
[03 2] nt<mmf^^znt^i^%ru-7'<m 

[02] [04] [05] 




[033] ^mK'nmmms^ ^<^t t^^xt *x 

\^m^^^^^Mxhh. 

2A. 2B, 21A, 21B. 22A. 22B Pllft^ 

3A. 3B, 31A. 31B. 32A, 32B. 41 
A. 41B. 42A. 42B. 51A, 51B. 52 
A. 52B. 61A. 61B. 62A. 62B. 71 
A. 71B. 72A, 72B, 81A, BIB, 82 
A. 82B, 91A. 91B. 92A, 92B ISmr 
n-7' 

5 RJ^&W 
5 a S®:^ 

5 b 

6 ^^SggP 

7 :/7yK¥« 
10 

11.41 mmmmy^) -/ kti^^t • ryr-fxw 

12.42 SEfi^^^U >y HTl/^ • T^r-^xl/ 

40, 50, 55. 70. 80. 85 7yTt:3J=.'y 

h 

51. 5.2. 7 1. 7 2. 81. 8 2 r^rtxi^^ 

yh 

53. 73. 83. 93 i^^-f/UA 
5 6. 8 6 ^-g-Tyr-txix^yh 
61. 6 2, 9 1. 9 2 ryr-t^xlx-^yhgpii- 

9 5 ^mmmwi 
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[^14] [015] [016] 




[@2 1] 



(11) 
[112 2] 



lt^^lO-270935 
[1124] 
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1030] [031] (032] 




